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(54) Front structure of vehicle body securing safety of pedestrians 



(57) A bumper 1 0 is extendedly provided in a width 
direction of a vehicle in front of a radiator panel 40 hav- 
ing an upper frame 41 and a lower frame 42 both ex- 
tendedly provided in the width direction of the vehicle at 
a front part of the vehicle body. The bumper 1 0 compris- 
es an upper part bumper 20 which has an upper side 
impact absorbing material 22 provided between an up- 



per side bumper beam 21, extendedly provided in the 
width direction of the vehicle above the lower frame 42, 
and a bumperface 23, and a lower part bumper 30 which 
has a lower side impact absorbing material 32 provided 
between the lower frame 42 of the radiator panel 40, 
extendedly provided below the upper part bumper 20, 
and a bumper face 23. 
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Description 

[0001] The present invention relates to a front struc- 
ture of a vehicle body, which is to enhance the safety of 
a pedestrian when the vehicle running at a low speed 
has a minor collision with the pedestrian. 
[0002] In recent years, there have been proposed 
front structures of vehicles in each of which protection 
of a pedestrian is taken into consideration when the ve- 
hicle running at a low speed has a minor collision with 
the pedestrian. 

[0003] For example, as disclosed in Japanese Patent 
Unexamined Publication No. Hei. 11-78732 and shown 
in Figs. 9 to 1 1 , a front structure of vehicle has an upper 
side bumper beam 102 and a lower side bumper beam 
1 03. The front face of the upper side bumper beam 1 02 
is covered with a bumper face 1 01 made of flexible resin. 
The upper side bumper beam 1 02 is extended in a width 
direction of the vehicle at a front part of a vehicle body. 
The upper side bumper beam 1 02 and the lower side 
bumper beam 1 03 are supported by a radiator panel 1 06 
at the front part of the vehicle body through an upper 
side bumper stay 104 and a lower side bumper stay 105, 
respectively. 

[0004] The upper side bumper stay 1 04 has a double 
structure constituted of a long outer pipe stay 1 07, and 
a short inner pipe stay 1 08. The long outer pipe stay 1 07 
is secured to both of the upper side bumper beam 1 02 
and the radiator panel 106. The short inner pipe stay 
1 08 is secured only to the radiator panel 1 06. The outer 
pipe stay 107 is constituted of a front side stay 107a 
having a higher strength and a rear side stay 1 07b hav- 
ing a lower strength. The front side stay 1 07a is expand- 
ed toward its front end side, as shown in Fig. 10. 
[0005] Furthermore, the lower side bumper stay 1 05 
is secured to the lower side bumper beam 103 with its 
front end side, and to the radiator panel 1 06 with its rear 
end through a bracket (not illustrated) . The upper side 
bumper stay 1 04 has a strength in the longitudinal di- 
rection determined to be lower than that of the lower side 
bumper stay 105. 

[0006] Then, when the vehicle running at a low speed 
has a minor collision with a pedestrian M as schemati- 
cally shown in Fig. 1 0 illustrating a state before the col- 
lision and in Fig. 11 after the collision, for example, the 
upper side bumper beam 1 02 abuts against a lower limb 
R near a knee H and the lower side bumper beam 1 03 
abuts against a lower part of the lower limb R. 
[0007] At this time, the low strength rear side stay 
1 07b of the upper side bumper stay 1 04 supporting the 
upper side bumper beam 102 is compressed to be 
crushed and deformed, and the lower side bumper stay 
105 itself is compressed to be crushed and deformed, 
which relieves an impact. In such a case, the upper side 
bumper stay 104, having the strength determined to be 
lower than that of the lower side bumper stay 105, is 
more largely deformed. This produces a force acting to 
turn the lower limb R of the pedestrian in directions in- 



2 

dicated by arrows A as shown in Fig. 1 1 , that is, in the 
direction of scooping up an under part of the lower limb 
R. Thus produced force reduces a bending angle e ap- 
peared at the knee H to reduce the impact load imposed 
5 on the knee H. This appropriately controls behavior of 
the lower limb R at the collision to bring reduction in the 
load on the knee H. 

[0008] In the above structure, for a large impact force, 
it is provided so that both of the front side stay 1 07a 

10 having a high strength and the inner pipe stay inside stay 
108 are compressed to be crushed and deformed. 
[0009] According to the above Japanese Patent Un- 
examined Publication No. Hei. 11-78732, protection of 
a leg of a pedestrian, particularly of the knee which is 

15 susceptible to be damaged, is provided when a vehicle 
running particularly at a low speed has a minor collision 
with the pedestrian. 

[0010] In the above bumper structure, the upper side 
and lower side bumper stays 1 04 and 1 05 are disposed 

20 at a spot near each of the right and left ends of the ve- 
hicle. Therefore, when the pedestrian M comes into a 
minor collision with the upper side and lower side bump- 
er beams 102 and 103 near the upper side and lower 
side bumper stays 104 and 105, for example, the rear 

25 side stay 1 07b and the lower side bumper stay 1 05 are 
compressed to be crushed and deformed to exhibit re- 
quired performance. However, when the pedestrian M 
is collided with near the central part of each of the upper 
side and lower side bumper beams 1 02 and 1 03, a force 

30 due to an imposed load is distributed to the upper side 
and lower side bumper stays 1 04 and 1 05 at each of the 
right and left ends. This possibly makes the rear side 
stay 107b and the lower side bumper stays 105 less 
compressed to be slightly crushed and deformed to pre- 
ss vent them from exhibiting the required performance. 
[0011] In addition, there is fear that the reduced 
strength of the upper side bumper stay 104 accompa- 
nies reduction in rigidity for supporting the upper side 
bumper beam 1 02 to make a sufficient bumper function 

40 unachievable when a large impact load is exerted. 
[0012] Furthermore, the lower bumper beam 103 
placed in front of the radiator panel 1 06 necessitates 
conserving a space therefor to restrict design flexibility 
of the front part of the vehicle. Along with this, it is feared 

45 that increased number of parts leads to increases in 
manufacturing cost and parts stock control cost. 
[0013] Accordingly, it is an object of the present inven- 
tion to provide a front structure of a vehicle body which 
can provide the design flexibility of the front part of a 

50 vehicle and reduction in the number of parts, and along 
with this, can obtain a sufficient bumper function and 
sufficient reduction of damage of the pedestrian. 
[0014] In order to achieve the above object, the front 
structure of a vehicle body according to the Invention, 

55 comprises a bumper and a radiator panel. The radiator 
panel has an upper frame and a lower frame both ex- 
tendedly provided in the width direction of the vehicle at 
a front part of the vehicle body. The bumper is extend- 
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edly provided in a width direction of the vehicle in front 
of the radiator panel. The bumper comprises an upper 
side bumper beam extendedly provided in the width di- 
rection of the vehicle above the lower frame, an upper 
part bumper extendedly provided in the width direction 
of the vehicle and having an upper side impact absorb- 
ing material provided between the upper side bumper 
beam and an upper bumper face, the lower frame of the 
radiator panel, and a lower part bumper extendedly pro- 
vided in the width direction of the vehicle and having an 
lower side impact absorbing material provided between 
the lower frame and an lower bumper face. 
[0015] In the above-mentioned structure, the lower 
and upper bumper faces are integrally formed as a sole 
bumper face unit. 

[0016] According to the invention, by forming the low- 
er part bumper with the lower side impact absorbing ma- 
terial provided between the lower frame of the radiator 
panel and the bumper face, in providing the bumper hav- 
ing the upper part bumper and the lower part bumper 
both extendedly provided in the width direction of the 
vehicle at af ront part of the vehicle body, the lower frame 
of the radiator panel is allowed to function as a bumper 
beam of the lower part bumper. This necessitates no 
space for separately providing a bumper beam of the 
lower part bumper to ensure the design flexibility of the 
front part of the vehicle. Along with this, the number of 
parts is reduced to allow the structure to achieve light- 
weight with a simplified constitution. 
[0017] Furthermore, the upper side impact absorbing 
material and the lower side impact absorbing material, 
extendedly provided along the upper side bumper beam 
constituting the upper part bumper and the lower frame, 
respectively, have approximately the same cross-sec- 
tional profile at any arbitrary position in the width direc- 
tion of the vehicle . This can ensure a uniform bumper 
function. 

[001 8] In the structure according to the present inven- 
tion, it is advantageous that , the radiator panel is made 
inclined so that a front face of the radiator panel is faced 
up. 

[0019] According to the above-mentioned structure, 
by making the radiator panel inclined, a highly rigid 
structure such as a hood locking device disposed above 
the radiator panel can be shifted toward the rear of the 
vehicle body. Along with this, it becomes possible to In- 
cline the front part of the vehicle body, which can control 
the behavior of a lower limb of a pedestrian when the 
vehicle has a minor collision with the pedestrian while 
running at a low speed to reduce damage of the pedes- 
trian. 

[0020] In the structure according to the present inven- 
tion, it is advantageous that, the lower side impact ab- 
sorbing material has a strength against a longitudinal 
load higher than that of the upper side impact absorbing 
material. 

[0021 ] According to the above-mentioned structure of 
the present invention, when a vehicle running at a low 



speed has a minor collision with the pedestrian, the up- 
per part bumper butts the lower limb near a knee and 
the lower part bumper beam butts a lower part of the 
lower limb. However, the lower side impact absorbing 
5 material, having a strength against a longitudinal load 
higher than that of the upper side impact absorbing ma- 
terial, is compressed to be crushed and deformed with 
an amount smaller than that of the upper side impact 
absorbing material. This makes the lower part bumper 
10 push the lower part of the lower limb to scoop it up : and 
makes the upper part bumper relatively moves the lower 
limb near the knee backward to provide the whole lower 
limb a turning force to reduce an impact load on the 
knee. Therefore, a bending angle appeared at the knee 
is can be made small to allow damage particularly to the 
knee to be reduced. 

[0022] In the structure according to the present inven- 
tion, it is advantageous that, the lower part bumper is 
provided with a top end position of the bumper face 
thereof being set ahead of a top end position of the 
bumper face of the upper part bumper. 
[0023] According to the above-mentioned structure of 
the present invention, the top end of the lower part 
bumper is positioned ahead of the top end of the upper 
part bumper. Therefore, when a pedestrian has a minor 
collision with the bumper, the lower part bumper first 
butts a lower part of the lower limb, and then, the upper 
part bumper butts the lower limb near a knee. This can 
provide the lower limb a turning force to allow damage 
to the knee to be reduced. 

[0024] The above-mentioned object can also be 
achieved by, according to the present invention, a front 
structure of a vehicle body having a radiator panel ex- 
tendedly provided in a width direction of a vehicle with 
a radiator mounted thereon and having structures dis- 
posed near an upper end of the radiator panel in a front 
end part of a hood, the radiator panel is made inclined 
relative to a vertical direction so that a front face of the 
radiator panel is faced up. 

[0025] According to the Invention as described above, 
by making the radiator panel inclined relative to a verti- 
cal direction, a highly rigid structure such as a hood lock- 
ing device disposed at the front end of a hood can be 
shifted toward the rear of the vehicle body. Along with 
this, It becomes possible to Incline the front part of the 
vehicle body, which can control the behavior of a lower 
limb of a pedestrian when the vehicle running at a low 
speed has a minor collision with the pedestrian to re- 
duce damage of the pedestrian. 

[0026] Note that the above-mentioned object can also 
be attained by a front structure of a vehicle body, ac- 
cording to the present invention comprising: 

a radiator panel including an upper frame and a low- 
er frame which are extended in a width direction of 
the vehicle body and are located at a front part of 
the vehicle body in a longitudinal direction of the ve- 
hicle body; 
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a bumper extended in the width direction of the ve- 
hicle body and located in front of the radiator, the 
bumper including, 

an upper side bumper beam extended in the s 
width direction of the vehicle body and located 
a position higher than the lower frame of the 
radiator in a vertical direction, 
an upper part bumper extended in the width di- 
rection of the vehicle body and having an upper 10 
bumper face and an upper side impact absorb- 
ing material provided between the upper side 
bumper beam and the upper bumper face, and 
a lower part bumper extended in the width di- 
rection of the vehicle body and having an lower 15 
bumper face and a lower side impact absorb- 
ingmaterial provided between the lower bump- 
er face and the lower frame of the radiator, 
whereby the lower frame of the radiator oper- 
ates a lower side bumper beam function. 20 

[0027] Further, the above-mentioned object can fur- 
ther be achieved by a front structure of a vehicle body, 
according to the present invention, comprising: 

25 

a radiator panel extended in a width direction of the 
vehicle body and located at a front part of the vehi- 
cle body in a longitudinal direction of the vehicle 
body; 

a front end part of a hood of the vehicle body includ- 30 
ing a rigid component which is located in the front 
end part, 

wherein the radiator panel is made inclined relative 
to a vertical direction so that a front face of the ra- 
diator panel is faced up. 35 

Fig. 1 is a perspective view showing a front part of 
a vehicle explaining a first embodiment of a front 
structure of a vehicle body according to the present 
invention; 40 
Fig. 2 is a view taken in the direction of the arrows 
along the line l-l in Fig. 1; 

Fig. 3 is a perspective view showing a radiator panel 
and a bumper beam according to the first embodi- 
ment of the front structure of the veh Icle body; 45 
Fig. 4 Is a view showing vertical positional relation- 
ship between a lower limb and a bumper according 
to the first embodiment of the front structure of the 
vehicle body; 

Fig. 5 Is an explanatory diagram showing an oper- so 
ation of the bumper in the first embodiment of the 
front structure of the vehicle body; 
Fig. 6 is an explanatory diagram showing the oper- 
ation of the bumper in the first embodiment of the 
front structure of the vehicle body; 55 
Fig. 7 Is an explanatory diagram showing an oper- 
ation of a bumper in a second embodiment of the 
front structure of the vehicle body according to the 



present invention; 

Fig. 8 is an explanatory diagram showing the oper- 
ation of the bumper in the second embodiment of 
the front structure of the vehicle body; 
Fig. 9 is an exploded perspective view showing a 
bumper in the related art; 

Fig. 1 0 is an explanatory diagram showing an op- 
eration of the bumper in the related art; and 
Fig. 11 is an explanatory diagram showing the op- 
eration of the bumper in the related art. 

[0028] A first embodiment of the front structure of a 
vehicle body according to the present invention will be 
explained below with reference to Fig. 1 to Fig. 6. 
[0029] Figure 1 is a perspective view showing a front 
part of a vehicle body, and Figure 2 is a view taken in 
the direction of arrows along line l-l in Fig. 1. 
[0030] A front structure of a vehicle body 1 has a 
bumper 10 and a radiator panel 40 disposed after the 
bumper 1 0. The bumper 1 0 comprises an upper part 
bumper 20 and a lower part bumper 30. 
[0031] The radiator panel 40, as shown in Fig. 3 as a 
perspective viewthereof , has an upper frame 41 , a lower 
frame 42, and vertical frames 43 and 44. The vertical 
frame 43 connects left ends of the upper and lower 
frames 41 and 42. The vertical frame 44 connects right 
ends of the upper and lower frames41 and 42. In acen- 
tral part surrounded by the above frames, there is 
formed a radiator mounting space 40a. Furthermore, 
center portions of the upper frame 41 and the lower 
frame 42 are bridged by a stay 45. 
[0032] At upper parts of the vertical frames 43 and 44 
on the left and right, there are formed headlight mount- 
ing spaces 43a and 44a, respectively. Furthermore, at 
center portions of the vertical frames 43 and 44, there 
are connected front ends 51a and 52a of left and right 
side frames 51 and 52, respectively. 
[0033] The upper part bumper 20 of the bumper 1 0 is 
formed by an upper side bumper beam 21 and an upper 
side impact absorbing material 22 provided between the 
upper side bumper beam 21 and a bumper face 23. The 
upper side bumper beam 21 and the upper side impact 
absorbing material 22 are extendedly provided In the 
width direction of the vehicle. The lower part bumper 30 
is formed by the lower frame 42 of the radiator panel 40 
functioning as a lower side bumper beam and a lower 
side impact absorbing material 32 provided between the 
lowerframe 42. The lower f rame42 and the bumperface 
23 are extending In the width direction of the vehicle. 
[0034] The upper side bumper beam 21 constituting 
the upper part bumper 20 is shaped to have a hollow 
rectangular cross section and extends in the width di- 
rection of the vehicle. As shown in Fig. 3, onto a rear 
face 21a of each of the left and right ends of the upper 
side bumper beam 21 , there is secured each of bumper 
beam stays 24 and 25 projected backward. Rear ends 
24a and 25a of the bumper beam stays 24 and 25 are 
secured to the front ends 51a and 52a of the left and 



4 



BNSOCC «><EP .1138657 A2 I > 



7 



EP1 138 557 A2 



8 



right side frames 51 and 52 connected to the radiator 
panel 40, respectively. 

[0035] The tower frame 42 of the radiator panel 40 
forming the lower part bumper 30 is shaped to have a 
hollow rectangular cross section and, as a reinforcing 
member, is extended in the width direction of the vehicle 
over the approximately whole width of the vehicle and 
arranged below the upper side bumper beam 2 1 approx- 
imately in parallel therewith with an appropriate clear- 
ance therefrom. 

[0036] The bumper face 23 is an easily deformable 
member formed of material such as flexible resin and 
covers front faces of the upper side impact absorbing 
material 22 and the lower side impact absorbing mate- 
rial 32. 

[0037] However, note that although in this embodi- 
ment the bumper face 23 located in front of the upper 
side impact absorbing material 32 and the bumper face 
23 located in front of the lower side impact absorbing 
material 22 are integrally formed as a single bumper 
face unit, it is possible to provide the bumper face 23 as 
separated members for respective impact absorbing 
materials 22, 32. 

[0038] The lower part bumper 30 is formed to have a 
height in a vertical direction smaller than that of the up- 
per part bumper 20 and is disposed below the upper part 
bumper 20 with an air intake 1 8 provided between them. 
[0039] Here, the lower part bumper 30 is constituted 
so that its amount of deformation is smaller than that of 
the upper part bumper 20 to the same load. Specifically, 
in a comparison between the lower side impact absorb- 
ing material 32 and the upper side impact absorbing ma- 
terial 22 about the strength against a longitudinal load, 
the strength of the lower side impact absorbing material 
32 is determined so that it is larger than that of the upper 
side impact absorbing material 22. 
[0040] For example, when forming the upper side and 
lower side impact absorbing materials 22 and 32 with 
foamed resin, a bubble diameter or an amount of foam 
per unit volume in the upper side impact absorbing ma- 
terial 22 is made larger than that in the lower side impact 
absorbing material 32. Furthermore, for example, when 
forming the upper side and lower side impact absorbing 
materials 22 and 32 with rubber, hardness of the rubber 
for the lower side impact absorbing material 32 is deter- 
mined to be higher than that for the upper side Impact 
absorbing material 22. 

[0041 ] By thus forming the upper side and lower side 
impact absorbing materials 22 and 32, when impacts 
with the same amount of load are imposed on the upper 
part bumper 20 and the lower part bumper 30 from the 
front, the upper part bumper 20 becomes easy to be de- 
formed, while the lower part bumper 30 becomes hard 
to be deformed. 

[0042] On the radiator panel 40, as shown in Fig. 2, 
there are mounted a radiator 53 for cooling an engine 
and a condenser 54 for an air conditioner, inserted in 
the radiator mounting space 40a from the rear. To the 



radiator panel 40, a cooling fan (not illustrated) is further 
secured with bolts or the like so as to be positioned at 
the rear part of the radiator 53, and head lights (not il- 
lustrated) are mounted at the head light mounting spac- 

s es 43a and 44a. 

[0043] In this embodiment, as shown in Figs . 2 and 
5, the position of the top end of the bumper face 23 as 
the position of the top end of the lower part bumper 30 
is substantially aligned, in a line extending in a vertical 

10 direction, with the position of the top end of the bumper 
face 23 as the position of the top end of the upper part 
bumper 20. 

[0044] The radiator panel 40, with the radiator 53, the 
condenser 54, the cooling fan, and the head lights being 
'5 mounted, is installed atthe front of the main vehicle body 
in an inclined position so that the front face thereof is 
faced up, namely, being inclined so that the upper part 
of the front face is positioned further backward. 
[0045] Incidentally, reference numerals 55, 56, and 57 
in Fig. 2 denote a front grille, a hood, and a hood locking 
device such as a striker (as a rigid components) , respec- 
tively. 

[0046] Furthermore, the lower frame 42 made func- 
tion as a lower side bumper beam eliminates the lower 
side bumper beam to make it unnecessary to prepare 
the space for disposing the lower side bumper beam. 
The thus conserved space provides flexibility in design- 
ing the front part of the vehicle including the bumper 10, 
the radiator panel 40, and the like. 
[0047] In addition, thus conserved space allows the 
radiator panel 40 to incline its front face so as to be faced 
up. Therefore, the lower frame 42 can be disposed for- 
ward, and the upper frame 41 can be disposed back- 
ward. This makes it possible to arrange a structure with 
high strength such as a hood lock device 57 backward 
which is arranged at the front end of the hood 56 near 
the upper frame 41 . 

[0048] In the next, operation and working effects of 
thus constituted front structure of a vehicle body will be 
explained with reference to Fig. 4, and Fig. 5 and Fig. 6 
both schematically showing states before and after a mi- 
nor collision, respectively. In the figures, illustration of 
components unnecessary forthe explanation will be ap- 
propriately omitted. 

[0049] When the vehicle running at a low speed has 
a minor collision with a pedestrian M, the upper side 
bumper 20 abuts against a lower limb R near a knee H. 
At the same time, the lower side bumper 30 abuts 
against a lower part of the lower limb R. At this time, the 
lower side impact absorbing material 32, having a 
strength against a longitudinal load higher than that of 
the upper side impact absorbing material 22, is com- 
pressed to be crushed and deformed with an amount 
smaller than that of the upper side impact absorbing ma- 
terial 22. This makes the lower part bumper 30 push the 
lower part of the lower limb R to scoop it up, and makes 
the upper part bumper 20 relatively move the lower limb 
R near the knee H backward to provide the whole lower 
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limb R a turning force in a directions indicated by arrows 
A. This reduces an impact load on the knee H to allow 
a bending angle e appeared at the knee to be made 
small. 

[0050] In this way, by appropriately controlling behav- 5 
ior of the lower limb R at the collision, damage to the 
lower limb R, in particular damage to the knee H, can 
be reduced. 

[0051 ] Moreover, each of the bumper face 23 consti- 
tuting the upper part bumper 20, the upper side impact 10 
absorbing material 22 and the upper side bumper beam 
21 is extendedly provided in the width direction of the 
vehicle with the structure at any arbitrary position in the 
width direction of the vehicle being the same. Also about 
the lower part bumper 30, the structure at any arbitrary *5 
position in the width direction of the vehicle is the same. 
This, even when the pedestrian M has a minor collision 
with the bumper 10 at any arbitrary position in the width 
direction of the vehicle, can effectively relieve damage 
given to the knee H. 20 
[0052] Furthermore, the lower limb R of the pedestri- 
an M, to which a turning force is given by the bumper 
10 in the directions indicated by arrows A, contacts the 
vehicle with a thigh D over from the front grille 55 to the 
front end of the hood 56 . However, as shown in Fig. 2, 2s 
the front structure is formed to draw a smooth curve 
throughout from the front grille 55 to the front end of the 
hood 56, and the structure with a high strength such as 
the hood locking device 57 is arranged so that it is re- 
treated backward. Therefore, an impact on the thigh D 30 
at the contact can be reduced. 

[0053] A second embodiment will be explained by Fig. 
7 and Fig. 8. 

[0054] In the second embodiment shown in the fig- 
ures, the mode differs from the above first embodiment 35 
in that strengths of the upper side and lower side impact 
absorbing materials 22 and 32 against longitudinal im- 
pacts are determined to be the same, and the position 
of the top end of the bumper face 23 as the position of 
the top end of the lower part bumper 30 is set ahead of 40 
the position of the top end of the bumper face 23 as the 
position of the top end of the upper part bumper 20. 
[0055] Also in the second embodiment, like in the 
above first embodiment, a turning force in the direction 
shown by the arrows A can be provided for the lower 45 
limb R. Namely, when the pedestrian M has a minor col- 
lision with the bumper 1 0, the lower part bumper 30 first 
abuts against the lower part of the lower limb R, and the 
upper part bumper 20 thereafter abuts against near the 
knee H . Therefore, like in the first embodiment, a turning so 
force is provided for the lower limb R in the directions 
indicated by the arrows A. 

[0056] This, like in the first embodiment, can appro- 
priately control behavior of the lower limb R at the colli- 
sion to reduce damage to the knee H. In addition, the 55 
upper part bumper 20 and the lower part bumper 30, 
each having the same structure at any arbitrary position 
in the width direction of the vehicle, can relieve damage 



given to the knee H even when the pedestrian M has a 
minor collision with the bumper 10 at any arbitrary po- 
sition in the width direction of the vehicle. 
[0057] It is to be understood that the present invention 
is not limited to the above modes and can be variously 
modified without departing from the spirit and scope of 
the invention. For example, explanations were made, in 
the first embodiment, about the case in which the 
strengths of the upper side and lower side impact ab- 
sorbing materials 22 and 32 are different from each oth- 
er in the longitudinal direction, and, in the second em- 
bodiment, about the case in which the top end position 
of the upper part bumper 20 is different from that of the 
lower part bumper 30. However these modes can be ap- 
propriately combined. Specifically, even with a strength 
difference between the upper side and lower side impact 
absorbing materials 22 and 32 made smaller than that 
in the first embodiment, and with a positional difference 
between the top ends of the upper part bumper 20 and 
the lower part bumper 30 set smaller, a turning force can 
be provided for the lower limb R of the pedestrian M to 
make it possible to assure a similar effect to that in the 
second embodiment. 

[0058] Moreover, in each of the above modes, an ex- 
planation was made about the case in which the bumper 
10 has the upper part bumper 20 and the lower part 
bumper 30. However, to position the radiator panel 40 
made inclined so that the front face thereof is faced up 
can be also applied to a bumper without the lower part 
bumper 30. In this case, equivalent operation and work- 
ing-effect can be also ensured. Namely, a structure with 
a high strength such as a hood locking 57 that can be 
disposed in being retreated makes it possible to ensure 
the operation and working effect of reducing damage on 
the lower limb R, particularly on the thigh D, of the pe- 
destrian M. 

[0059] By the above-explained front structure of a ve- 
hicle body according to the present invention, the lower 
frame of the radiator panel is made to function as a 
bumper beam. This necessitates no space for disposing 
the lower side bumper beam to expand flexibility in de- 
signing the front part of the vehicle body. 
[0060] In addition, the radiator panel inclined with the 
front face being faced up makes the upperframe retreat- 
ed from the lower frame. Therefore, a structure with a 
high strength and/or rigidity such as the hood locking 
device disposed near the upper frame can be arranged 
backward by an amount by which the upper frame is re- 
treated. This can determine the shape of the top end of 
the vehicle body as a shape that can well control the 
behavior of the lower limb of the pedestrian when the 
vehicle running at a low speed has a minor collision with 
the pedestrian, and can further prevent the lower limb 
from being butted by the structure with a high strength 
such as the locking device. That is, it becomes possible 
to reduce damage on the lower limb of the pedestrian. 
[0061] While the presently preferred embodiment of 
the present Invention has been shown and described, it 
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is to be understood that this disclosure is for the purpose 
of illustration and that various changes and modifica- 
tions may be made without departing from the scope of 
the invention as set forth in the appended claims. 



Claims 

1 . A front structure of a vehicle body comprising: 

10 

a radiator panel including an upper frame and 
a lower frame which are extended in a width di- 
rection of said vehicle body and are located at 
a front part of the vehicle body in a longitudinal 
direction of said vehicle body; 15 
a bumper extended in the width direction of the 
vehicle body and located in front of said radia- 
tor, said bumper including, 
an upper side bumper beam extended in the 
width direction of the vehicle body and located 20 
a position higher than the lower frame of said 
radiator in a vertical direction, 
an upper part bumper extended in the width .di- 
rection of the vehicle body and having an upper 
bumper face and an upper side impact absorb- 25 
ing material provided between said upper side 
bumper beam and said upper bumper face, and 
a lower part bumper extended in the width di- 
rection of the vehicle body and having an lower 
bumperface and a lower side impact absorbing 30 
material provided between said lower bumper 
face and said lower frame of said radiator, 
whereby said lower frame of said radiator op- 
erates a lower side bumper beam function. 

35 

2. The front structure according to claim 1 , wherein 
said upper and lower bumper faces are integrally 
formed as a single unit. 



bumper face thereof is set ahead of an end position 
of the upper bumper face in the longitudinal direc- 
tion. 

7. A front structure of a vehicle body comprising: 

a radiator panel extended in a width direction 
of said vehicle body and located at a front part 
of the vehicle body in a longitudinal direction of 
said vehicle body; 

a front end part of a hood of said vehicle body 
including a rigid component which is located in 
said front end part, 

wherein said radiator panel is made inclined rel- 
ative to a vertical direction so that a front face 
of the radiator panel is faced up. 



3. The front structure according to claim 1 or 2, where- *o 
in end positions of the lower and upper bumper fac- 
es in the longitudinal direction of the vehicle body 

are substantially aligned with each other in a line 
extending in the vertical direction. 

45 

4. The front structure according to claim 1 , 2 or 3, 
wherein said radiator panel is inclined relative to the 
vertical direction so that a front face of the radiator 
panel is faced up. 

so 

5. The front structure according to claim 1 , 2, 3 or 4, 
wherein said lower side impact absorbing material 
has a strength against a longitudinal load higher 
than that of said upper side impact absorbing ma- 
terial. 55 



6. The front structure according to any one of claims 
1, 2, 4 or 5, wherein an end position of the lower 
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(54) Front structure of vehicle body securing safety of pedestrians 



(57) A bumper 1 0 is extendedly provided in a width 
direction of a vehicle in front of a radiator panel 40 hav- 
ing an upper frame 41 and a lower frame 42 both ex- 
tendedly provided in the width direction of the vehicle at 
a front part of the vehicle body. The bumper 1 0 compris- 
es an upper part bumper 20 which has an upper side 
impact absorbing material 22 provided between an up- 
per side bumper beam 21, extendedly provided in the 
width direction of the vehicle above the lower frame 42, 
and a bumper face 23, and a lower part bumper 30 which 
has a lower side impact absorbing material 32 provided 
between the lower frame 42 of the radiator panel 40, 
extendedly provided below the upper part bumper 20, 
and a bumper face 23. 




BEST 



COPV 



Printed by Jouve, 75001 PARIS (FR) 



BNSDOCID:<EP 1138557A3 I > 



EP 1 138 557 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 01 10 7721 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with Indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (InLCIT) 



FR 2 445 783 A (PEUGEOT) 
1 August 1988 (1980-08-01) 

* Page 2, line 13-34 * 

* page 3, line 17-24; figure 2 * 

DS 2 062 315 A (SHORT BLADEN M ET AL) 
1 December 1936 (1936-12-01) 

* page 2, line 59-68; figure 3 * 

DE 199 11 833 A (AUDI NSU AUTO UNION AG) 
16 September 1999 (1999-09-16) 

* column 2, line 51 - column 3, line 26; 
figures 1.2 * 

US 5 573 299 A (MASUDA TOSH 10) 
12 November 1996 (1996-11-12) 

* colLBim 3, line 5-10 * 

* column 5, line 34 - column 6, line 13; 
figures 3,6,9 * 



1-5,7 
6 



B60R19/12 
B60R21/34 
B62D25/08 
B60K11/04 



1,3,4,7 



1.7 



TECHNICAL FIELDS 
SEARCHED (lnt.Ct.7) 



The present search report has been drawn up for all claims 



B620 
B60K 
B60R 



I 
§ 

i 

2 



Plac9 0f tevch 

BERLIN 



Osc© ol completion of trie s©aroh 

11 February 2002 



Peters son, M 



CATEGORY OF CITED DOCUMENTS 

X : particutarV relevant 9 taken atone 

Y : paiticutarfy relevant I combined wtth another 

document of tie same category 
A : technological background 
O : non-written disclosure 
P : ii 



T : theory or principle underlying the invention 
E: eerier patemdocumei*. but pubftsned on, or 

after the Ring date 
O : document eked in me application 
L : doc u ment cited for other reasons 

& : member of the same patent famiiy, corresponding 



BNSCOC1D: <EP 1138557A3J_> 



EP1 138 557 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



FP 01 10 7721 



This annex fate the patent (amity member* relating to the patert documents cited in the above-mentioned European search report 
The members ere as contained in the European Potent Office ED 3 file on 

The European Patent Ottos is in no way table tor these partiaJara which ere merely given tor the purpose of information. 

11-02-2002 



Patent document 
cited in tearah report 



Publication 



Pdtwni family 
members) 



Plication 
date 



FR 2445783 


A 


01-68-1980 


FR 


2445783 


Al 


01-08-1980 


US 2662315 


A 


01-12-1936 


NONE 








OE 19911833 


A 


16-69-1999 


OE 


19911833 


Al 


16-09-1999 


US 5573299 


A 


12-11-1996 


JP 
DE 
GB 


8058622 
4437683 
2283946 


A 
Al 

A ,B 


05-03-1996 
27-04-1995 
24-05-1995 



For more detafia about this annex : eee Offioia} Journal of the European Patent Offioe, No. 12/82 



BNSOOCID: <EP_ 



_11 38557 A3_l_> 



